Exact, closed form one-dimensional Reynolds equations are presented for the Ostwald-DeWaele model, Ellis model, Spriggs model and the double-Newtonian Rabinowitsch and Ferry models.
INTRODUCTION
The Newtonian film thickness formulas for concentrated contact lubrication have been shown to be accurate for low-molecular-weight liquids only. When a polymer is blended with the base oil or when the base oil itself is of high molecular weight, these formulas overestimate film thickness.
The reason for the discrepancy was shown, forty years ago 1 , to be shearthinning of the lubricant.
Rheometers capable of characterizing shear-thinning under pressure have been available for nearly the same period of time 2 . Measurements have demonstrated that shear-thinning response follows, to the best approximation, a power-law which is sometimes followed by a second Newtonian plateau. Of course, for an accurate calculation of traction, the same shear-thinning model is required. Progress toward obtaining Reynolds equations for common shearthinning models has been slow. For EHL film thickness calculations, often a direct integration across the film is utilized instead 3 . This paper presents line contact Reynolds equations for some generalized Newtonian models that have stress as the independent variable. Expressions for shear rate and velocity are integrated across the film to yield an equation for flow rate in sliding contact. Exact, closed form expressions are presented for the Ostwald-DeWaele model, Ellis model, Spriggs model and the doubleNewtonian Rabinowitsch and Ferry models. Finally, from numerical solutions for flow rate, an approximate Reynolds-Carreau equation is obtained.
APPROACH AND NOMENCLATURE
The problem is non-dimensionalized as follows: The shear stress, τ , becomes ˆ/ G 
RESULTS
Here the model will be presented along with any restrictions. Then, if available, an expression for the dimensionless mid-plane stress, ˆm τ will be given. Finally, the expression for flow rate will be presented. September 12-16, 2005, Washington, D.C 
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